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; Amendments to the Claiimt ^ 
1. (Omently Amended) A linear RF transmitter for the transmission of non-constant 

envelope modulated signals, comprising: 

baseband processing means arranged to resolve an input signal into a phase 
component, and to further resolve the phase component into In-phase a) and quadrature (Q) 

; components; 

conversion means ananged to generate analogue representations of the signal 

components; 

- phase modulation means arranged to receive the analogue representations of the In-phase 

and quadrature components and to upconvert and phase modulate the I and Q components into 
an RF signal, fi.^W .^n,nriring «> W n.rill«tor armni.«^ to produgg intermediate ft^uency 
signal: 

^ fir^ TO modul^^tnf means to r^»»«^ modulate the intermediate ftequencY siRB Sl 

Tin^h the 1 ant i O simal components; 

a sgcond osciU^tnr arranged t n ptoduce a reference ftequency sjffi^l; and 

. ph.c^ y ^yc Inon to up^r^nvert the modv l«»ti^ intermediate frequency signal tff the. 
r;.rim freouencv: fiirther comnr i^^np a voltage conlrolled QSCmator; 

phase comparison m "*"*^; fl"^ 

Slimming mixing means. 

wh^^in tlie nhase co mp""^" ">«an«» <s arranged to receive the phflse modulatgd 
mtff ^^iate fteaueP^y ff^r^al and a r ^^"d from the mixey m^pns aqd to control fefi 

.,ol^ p^ r^ntrolled osr^n^tnr therefro m ^r.A wherein the vo!tfl>>e oontrollg4 psciUator is arranRg^ 
^irt ptit a constant amnlitude nhq ^ modulated signal in response to ^he phase cc«upm?on 
m«.»n. and wfaetf in tTi« summing ^ry ^ living means are airanged to suiifl ftig ^nstant ampUtyide 
y^.^. morfnlated with the F ^' "^^^^ fed back from the output pf th*-* o^rtput ppw 

ffr^ plifi^r means. anf| miv the iesulti p <^ signal wilh the reference frequency sifnial to genemte the 
mived signal fed to the p1ia«;e comnari s nn means: said nhase roodulfltion means further 
^nm prising binary innHulator meani ^ prranged to receive the phase modul^t^d RF signal an4 tff be 
r^ntrolled bv the baseband proc f -.^^ing means to remove any 180 defitee pha^ shifts introduffgd 
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. jnto the Dha^ uTiodulated RF signal. 

^V,R n pennverted intermediate fre q uency sienal is output as the pfaos? modulated 
signal at a fteQi ^ffn ^^ sum o f the intennediate frequency and tfae reference ftffflWncY; 

output power ampUfier means arranged to receive the phase modulated RF signal 
and amplify the signal for transmission; 

direct ampUtude modulation means arranged to receive an ampUtude component of 
the input signal and to control the output power amplifier means in accordance with the 
ampUtude component whereby to ampUtude modulate the RF signal; and 

synchronising means arranged to monitor the RF signal and control the conversion 
mLoni in ir-rnn-r t-r ^^^"^^ baseband nrocessing means are further a^s^^ 

t» r^ f^^lv^ the amolihif^^ r^mnonent fr o m the, innut signal, and the coAVCTSlQn means ay^ fi»rthcr 
«rr«n ^ to eener«tP. an analog u e- renresentation of Ac aropUtude cqmppt^ent and the 
analogue representation to the direct amnlltude modyla t^pR mean^. 

2. (Cancelled) 

3. (Cancelled) 

4. (Previously presented) A transmitter according to claim 1 , wherein the phase modulation 

means further comprise: 

a first oscillator arranged to produce an intermediate frequency signal; 

a first IQ modulator means to phase modulate the intermediate frequency signal 

vwth flie 1 and Q signal components; 

an envelope detector means to detect the ampUtude component of the phase 
modulated intermediate frequency signal and to feed the ampUtude component to the direct 
ampUtude modulation means; 

Umiting means to remove the amplitude component from the phase modulated 

intermediate frequency signal; 

a second oscillator arranged to produce a reference signal; and 

a phase lock loop arranged to receive the limited phase modulated intermediate 
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frequency signal and to upconvert said signal to the radio frequency, 

wherein the upconvertcd intermediate frequency signal is output as the phase 
. modulated RF signal at a frequency the sum of the intermediate frequency and the reference 

t 

frequency. 

5, (Cancelled) 

6. (Cancelled) 

^ 7. (Currently Amended) A transmitter according to claim 3^_1, wherein the phase 
modulation means further comprise: 

a second IQ modulator means arranged to receive the phase modulated KF signal 
and the baseband I and Q components and to further phase modulate the phase modulated RF 
signal with the baseband I and Q components ^^ereby to remove any unwanted phase 
modiilation introduced into the phase modulated RF signal. 

8. (Original) A transmitter according to claim 7 wherein the second IQ modulator means 
are incorporated within the phase lock loop. 

9. (Original) A transmitter acconling to claim 7, wherein both first and second IQ 
modulator means are incorporated in the feedback path of the PLL. 

10. (Previously Presented) A transmitter according to claim 7, and further comprising 

phase modulation synchronising means; and 

respective in-phasc and quadrature signal component delay means arranged to 
control the phase modulation performed in the second IQ modulation means; 

wherein said phase modulation synchronising means is arranged to detect phase 
modulation errors introduced into the phase modulated RF signal and to control the delay means 
therefrom whereby to reduce modulation synchronisation errors in the phase modulated RF 
signal, 

11. (Original) A transmitter according to claim 10, wherein the phase modulation 
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synchronising means is arranged to receive the ampUtude component of the input signal, a phase 
rotation signal from the baseband processing means, and the voltage controUed oscillator control 
signal from the phase comparison means, and to detect phase modulation errors therefrom. 

. 12. (CunenUy Amended) A transmitter accordmg to claim 5-Xwherein the phase lock loop | 
further comprises: 

summing means disposed between the phase comparison means and the voltage 

, controlled oscillator; 

differentiation means arranged to recisive the baseband component from the 
baseband processing means and to differentiate the phase component ^vith respect to time, 

wherein the summing means receives the differentiated pha«e component and the 
output from the phase comparison means and steers the voltage controUed oscillator on the basis 

■ ofthe resulting sum. 

13. (Previously Presented) A transmitter according to claim 1 wherein the conversion means 
further comprises: 

a separate digital to analogue converter for each of the amplitude component, the 
In-phase component and the quadrature component ofthe input signal; 

clock means for supplying a clock signal to each of the digital to analogue 

converters; and 

conversion control means for controlling the conversion in response to a 
synchronising control signal from the synchronising means. 

14. (Original) A transmitter according to claim 13, wherein the conversion control means is 
a delay circuit arranged to delay the clock signal fed to the digital to analogue converters, 
whereby to control at least the phase of the generated representations of the input signal 
components. 

15. (Previously Presented) A transmitter according to claim 13. wherein the conversion 
means further comprises: 
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a separate analogue interpolation filter for each of the amplitude component, the 
In-phasc component, and the quadiature component of the input signal, each filter being 
arranged to receive the respective analogue representations of each input signal component 

- 16. (Currently Amended) a 1in«.r RF transmitter for the tr^-jmi^sion of non-con^m 
. envelooe modulated sig nals, comnrising: 

ha^fthand ntocei^sina means arran ped to resolve an input signal intQ phase 
: .^ pnn^nt. a nha- -^ ^A'- r"'^'^*- to filtther resolvg thf pha.se comPQffi<vnts component iq^ft bi- 
phase (T> and q uadrature fO components; 

rnnversion me^n.. arranged t o generate analofflie rept^sgptations of the sign al 

components: 

ph^^^e. modulation means anatt f to receive the analogue reprgsentations ftf fre 
Tn-«h».^ and au^H^tnf^ compo n ent. «nd tn upconvert and phase, modulate the 1 an^ 

eomoonente s into an RF sienaU 

ont pirt nower amplifier means a r ranged to receive the phase modulated RF signa l 

^j fA amnlify th ft sional for tranBrnUsiom 

riiT«ct amplitude modulation m«.ans including POwer economy mgfflP? arrange^ tQ 
r. ^.i... .n amplit ..H^ ffom porient of ijh. innut sional and to Control the OHtP»t po>ver amplifier 

in .rrordance n Ht>, thp nmntitud^ comnonent wher^^hv to amplitM^ff modulate the 
signal: and 

: ^filnronising rr^ans arranged t o monitor the RF signal and control the yQAversion meap^ 
rft.< ponse to the RF signal A timiflmittor ttocordine to cl nim 1 whrroiii tlic diroot amplitude 
modultttion moons further inoludoo power economy moons. 

• 17. (Original) A transmitter according to claim 16, wherein the power economy means 
comprise: 

a first power supply arranged to supply power at a first supply voltage to a first 
condvicting device; 

a second power supply arranged to supply power at a second supply voltage to a 
second conducting device; and 
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switching means arranged to switch between the first and second conducting 

devices; 

wherein the second supply voltage is higher than the first supply voltage, and the 
switching means is arranged to switch from the first conducting device to the second conducting 
device when an amplitude peak occurs in the amplitude component of the input signal. 

18. (Original) A transmitter according to claim 17, wherein the first and second power 
sillies are each switched mode power supplies. 

19. (Original) A transmitter according to claim 16, wherein the power economy means 
comprise: 

a switching device ananged to be controlled by the baseband processing means; 

and 

an inductor connected between the power ampUfier and the switching device; 

wherein the baseband processing means controls the switching device to create a 
voltage pulse which is integrated by the inductor to give an approximate shape representation of 
the amplitude component of the input signal. 

20. (Original) A transmitter according to claim 19, wherein the power economy further 
comprise: 

a comparator amplifier arranged to operate in a linear manner and arranged to 
receive the amplitude component of the input signal and the integrated voltage pulse, and output 

a difference signal therefrom; and 

an adder arranged to receive the integrated voltage pulse and the difference signal 
and output a sum signal to the power amplifier corresponding to the sum of the two received 
signals; 

whereby the shape of the voltage pulse may be finely controlled so as to accurately 
represent the amplitude component of the input signal. 

21. (CuiienUy Amended) -A linear RF t r ansmitter for thp. tronsmission of npn-constant 
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envelope mtvlulated sig nals, comprising: 

Whand DIOC<^ ^^^m p means p rrancred to resolve input s\m9\ into phase 
rnm pnnents a pb^«^ cnmnonent. ».t,H tn farther resolve the phft?e comTionents cgmBQffenl into In- 
phase m and giifldfature (O ^ comtaonents: 

cu^tiversion mea n ^ ,-irranged to p^nerate analogue representations of thg 

comtionentai 

ph«.P modulation mentis arrana e H tn r^^eive the analogue reprgsentations of thg 
Tn-ph..e and o;..HT^h.re comnp r^^t. and to unconvert ond phase mo<! l ll? ^ te the T and Q 

com poneut t into an RF sienaU 

r^„t pnt nnwer ampHfi^r means air anr ed t o rggg ive the phase mp^tf^ted RF ^jgpal 

pnd amplify the signal ^p^misRion: 

Mre^xLt amoUtude ^nAilation mf fflr,^ arranged to receive an ampljt^^d? component of 
fh.. mniit Signal ^nd to control t h^ nntnut power amplifier means in accQy^W^oe vwth Hbs t 
am pHtude compoTiftnt where b v to amplitude modulate the RF and 

f^yrT^>,».n.-^na means arran p^^ tn monitor the RF signal mi control the conv^s^Pff means 
tn response to the RF signal A tranismittor Qocoiding to claim 1, wherein tho ojTiohronising mewt 

r-^'""- fi-Tther comprising phase detector means airanged to detect the phase of the 

RF output signal; 

amplitude detector means arranged to detect the amplitude envelope of the RF 

output signal; 

synchronisation detector means arranged to detect the synchronisation between the 
phase and the amplitude of the RF ou^ut signal; and 

synchronisation control means arranged to control the conversion means on the 
basis of the detected synchronisation. 

22. (CVriginal) A transmitter according to claim 21, wherein the phase detector means further 
comprises: 

a delay circuit and a mixa: arranged to act together as an FM discriminator, 

a first low pass filter arranged to receive the output of the FM discriminator; 

a second low pass filter arranged to receive the output of the FM discriminator, 

8 
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a comparator arranged to r«^ve an output from the first low pass filter and 
. cotnpare this with a reference voltage, the difference being used to control the delay circuit so 
that the FM discriminator outputs a fixed DC level voltage; 

wherein the fixed DC voltage is manifested as a voltage pulse at the output of the 
second low pass filter whenever there is a change of phase- 

: 23. (Currently Amended), a T^F tnmsinitt>>r for the tW»i'^sion of qpn-oonstartt 

ftnvelope jnftdulated s ^Rpals. comnrisingl 

u-.^u.^^ n^eans «»-^ P«^ to r^^^^. m input signal into phasQ 

. c^mnone r ^ '^'^ t» fl,rrt,^ resold the phas^ ff^mponents component into fa- 
. phase m and q»aHpi,^irft (O) cfunnonents; 

^^I T-'^ ^^^'^ ^"'''^g^ T^prs^ntations the signal 

components: 

ph«.P modulatioP m^ r"'* '^^g^^ *^ "^^'"^ anRloff>i^ representat^QftS of the 
T„ p^„,. .nH . in.dmture .^m ponents and to i.TX^wc^ and pM f rP modulate thq ^ pnd Q 

fiomnonent^ into an RF signal; 

^mnnt nower amp^fi^^ '^^"'^ ar « .T,«x«d to receive the phage mpdulated Rf ^Rnal 

and amplify the signal f ^r transmission: 

..^ plitndfi modulT T t^^" arrant^ed to receive m amplitude compftqgnt of 

.t.^ Sn pnt si^al T" --^'^^ ^ amplifier mean? m ^r^^rdance wj^l^ the 

• gi^ plimde component wheieb v to amplitude modulate the Pf signal; m4 

oYf,.hw.»i.in>. mea rc .rr.r,aed to monitor the I^F j^iftnal and r^uir^\ the conver f, i<)n means in 
... pnn.^. to the RF ^P«al. wheiei. ) t ^ f ha^eband processing means ar q f^ mhe<r arrangg^ t9 yesolve 
^v.. .^pHt..H., compone r^t fa,m the input signal and thg QQnversion mgPn^ are finther arranged to 
. p^^t. an analo r-" r^r^^tatio n of the amplitw ie component and fred the ^[gm^ 
r^r^^tation to t^^ H^r.^ amplitu de modnlatimz meansA tianamtttor arcoidmg to olaim ^, 
wherein an amplitude detector means fitfther comprises: 

an envelope detector for detecting ihe amplitude envelope; and 

a differentiator arranged to receive the output of the envelope detector and 
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• differentiate the signal wifli respect to time. 

24. (Original) A transmitter according to claim 23 wherein ihc synchronisation detector 

• comprises a sampling gate arranged to sample the differentiated amplitude envelope in response 
to the voltage pulse ftom the phase detector \vhachy when the amplitude and phase of the RF 
signal are synchronous, the sampled signal will be zero. 
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